Introduction
============

Leishmaniasis consists of a spectrum of clinical manifestation ranging from simple self-limiting cutaneous lesions to disfiguring and fatal visceral forms ([@b17-jad-7-8]). The disease endemicity extends to over 88 countries, but its public health impact remains grossly neglected. The overall prevalence is estimated 12 million, with 2 million new cases occur annually and the population at risk is 350 million. Cutaneous leishmaniasis (CL) comprises 1.5 million new cases each year and 90% are limited to 8 countries including Afghanistan, Algeria, Iran, Iraq, Saudi Arabia, Syria, Brazil and Peru ([@b27-jad-7-8]).

Two epidemiological forms are present in Iran, anthroponotic cutaneous leishmaniasis (ACL) due to *Leishmania tropica* is a well-known disease in Bam ([@b13-jad-7-8]) where field trials of killed *L. major* against *L. tropica* have recently been conducted ([@b23-jad-7-8]). In Bam district, most of the cases are confined to the city, the reservoir is human and the main vector is *Phlebotomus sergenti*. Zoonotic CL (ZCL) due to *L. major* presents in a frequency of 5 to 10% where gerbils are the main reservoir and *P. papatasi,* the vector ([@b13-jad-7-8], [@b21-jad-7-8], [@b2-jad-7-8], [@b14-jad-7-8]), although, ZCL cases have been reported predominantly from southern and central Iran ([@b3-jad-7-8], [@b19-jad-7-8], [@b15-jad-7-8], [@b29-jad-7-8]).

Epidemics of CL have been occurred after the earth quake of December 2003, where the number of recorded cases increased to almost 4- folds two years following the earth quake ([@b25-jad-7-8]). Several risk factors such as human behaviors, ecological disturbances, environmental changes, and population displacement, due to natural disasters and human intervention influence on the emergence and spread of ACL ([@b4-jad-7-8], [@b16-jad-7-8], [@b5-jad-7-8]).

The incidence of CL cases has been significantly increased. Simultaneously, local health authorities detected CL cases in these villages of Bam district. The selection of theses villages was based on the newly reported CL cases by passive case detection in early 2010. There has not previously been report of any case of CL from these areas. During June to August in 2010 the CL cases have been occurred and a survey team was appointed to carry out an epidemiological investigation and to identify the causative agent.

The objective of this study was to assess the magnitude of a newly emerged focus in southern villages of Bam District, Kerman Province, southeastern Iran. Due to different strategic measures between ACL and ZCL this study is highly needed for planning a suitable future control method.

Materials and Methods
=====================

Study area
----------

This study was carried out in Nezamshahr County, 50 km south to the city of Bam, the center of Bam District, Kerman Province, southeastern Iran. The altitude is 1032 meters above sea level and the main crops are palm trees, orchard of oranges and alfalfa. The county is hot in summer (40--45 °C) and rather moderate in winter (15--25 °C). The yearly rainfall is about 40mm with relative humidity of 25%.

Sampling and population
-----------------------

This work was carried out as descriptive cross-sectional study from June to August 2010. A census survey of 5544 individuals was carried out by house-to-house visits.

Diagnosis and culturing
-----------------------

A list of households was obtained from the Bam Health Center. A team including an experienced physician, two health assistants and a driver performed interviewing and physical examination. A whole body was examined for the presence of active lesions or scars. Suspected active lesions were scraped with a sterile blade. A questionnaire was completed for each individual, recording age, sex, the location and number of the CL lesions, place of residence and the year of contraction. The samples smeared on to glass slides, fixed in methanol, stained using Giemsa and examined by a light microscope for presence of amastigotes. At the same time, samples from 15 patients were inoculated into Novy--MacNeal--Nicolle (NNN) culture media, transported on ice to Kerman and Leishmaniasis Research Centre for further characterization of the isolates by PCR. The culture media were maintained at 24±1 °C for 7days, then transferred into RPMI 1640 medium (Gibco, UK) containing 15% heat inactivated fetal calf serum (FCS), penicillin (200 units/ml) and streptomycin (200 mg/ml) and incubated at 24±1 °C. Cultures were checked weekly for the growth of promastigotes for a period of 4 weeks.

Of 26 samples we could extract DNA from 15 isolates. The remaining 11 samples were either culture negative or lost their viability through being transferred from the rural health clinic to School of Medicine in Kerman. Although, the direct smear preparations were available, no attempt was made to scrape and extract DNA from these smears, since we intended to identify only a representative sample.

Oral consent of the inhabitants was obtained. The infected subjects received proper medication free of charge. The data were entered into a computer and SPSS ver. 15 and χ^2^- test were used to determine any significant difference between disease prevalence and demographic characteristics. Statistical significance was at P\< 0.05.

Molecular characterization
--------------------------

DNA was prepared from 15 randomly selected clinical isolates. The extraction protocol followed relatively the method described elsewhere ([@b12-jad-7-8]). A pair of primers, upstream (5′TCGCAGAACGCCCCTAC C3′) and downstream (5′AGGGGTTGGTGT AAAATAGGC3′) specific for conserved sequences of kDNA of *Leishmania* species was used. The differentiation was based on the size of the products. Two *Leishmania* species provided amplified fragments of about 800 bp for *L. tropica* and 620 bp for *L. major. L. tropica* (MHOM/IR/02/Mash2) and *L. major* (MRHO/IR/75/ER), kindly provided from Tehran University of Medical Sciences were used as positive and distilled water as negative controls.

The PCR was carried out applying a step-up program as follows, initial denaturation for 3 min at 95 °C, followed by 30 cycles of 94 °C for 1 min, 62 °C for 1 min at 72 °C, with a final extension for 7 min at 72 °C.

Results
=======

A total of 5544 inhabitants aged 1--96 years (mean, 26.3 years, SD±18.3), comprising 2647 females (47.8%) and 2897 males (52.2%) were interviewed and physically examined for presence of active lesions or scars ([Table1](#t1-jad-7-8){ref-type="table"}). In both sexes most of the individuals (24.4%) were in the age group 21--30 years and the lowest (12.5%) in 31--40 years.

Overall, 1.2% of the population had lesions, 0.5% active and 0.7% scars ([Table 2](#t2-jad-7-8){ref-type="table"}). There was a significant difference between females (1.7%) and males (0.8%) in terms of the prevalence of active lesions and scars (P\< 0.005). The age distribution of the CL infection is presented in [Fig. 1](#f1-jad-7-8){ref-type="fig"}. All age groups were affected, although the number of affected subjects was generally low and some increase was observed in the age group 11--20 years, though with no significant difference. Most of the lesions were on the face (37%) followed by legs (31%), hands (27%) and others (5.0%). The majority had one lesion (88%), and 6% had 2 or ≥3 lesions each. The average number of lesions was 1.2, equally distributed among the sex. The households had frequent history of travelling to the city of Bam and the lesions were merely restricted to the endogenous inhabitants in this locality. There are 4 main villages in this county; Taraz was the most infected (29.3%), followed by Nezamabad (28.4%), Bagh-e-Balla (25.5%) and Momenabad (16.8%). The first case started as sporadic during the winter of 2005, however, the cases increased significantly, there after. Random selection of 15 isolates by PCR method indicated *L. tropica* the sole causative species ([Fig. 2](#f2-jad-7-8){ref-type="fig"}).

Discussion
==========

Cutaneous leishmaniasis is still a major health problem in Iran, where mainly non-healing forms of leishmaniasis recidivans and non-responsive clinical forms to pentavalent animony drugs are present ([@b7-jad-7-8], [@b24-jad-7-8]). The disease has a dynamic epidemiology with a complex life cycle and diverse transmission pattern. It can change under the influence of climate, ecology, human behavior, presence of suitable vectors and reservoirs ([@b4-jad-7-8], [@b16-jad-7-8], [@b5-jad-7-8]). These factors singly or in combination have been accompanied by global increases in morbidity and mortality from emergent *Leishmania* species ([@b16-jad-7-8], [@b5-jad-7-8]).

The prevalence data showed that all age groups were affected, which indicated that this emergence was a new occurrence among a non-immune population. In addition the data suggest that females were more than twice susceptible (odd ratio= 2.1) to the infection than males. The households, frequently travel to the city of Bam, where they contract the infection, however, there is no clear explanation for such a sex distribution. It might be due to individual risk factors and more exposure of females to the source of infection ([@b5-jad-7-8], [@b8-jad-7-8]).

The clinical features of the CL cases in terms of the number and the location of the lesions observed in this study are consistent with those of ACL reported previously from the city of Bam ([@b13-jad-7-8], [@b22-jad-7-8], [@b1-jad-7-8]) or elsewhere ([@b30-jad-7-8]). More over molecular characterization of the PCR of a number of isolates proved that *L. tropica* was responsible for this emergence.

The devastating earthquake of Bam in December 2003 demolished almost 90% of the health infrastructures, sacrificed 30000 and left million tons of construction and raw bricks around the houses. Although, the health conditions and infrastructures have been considerably improved, but various risk factors are still around, creating a suitable condition for vector breeding and transmission of the causative agent. In spite of remarkable efforts and implementation of various approaches to reduce transmission and control the disease unfortunately, the CL cases have been increased to epidemic proportion after the earthquake especially during 2006--2008 in the city of Bam.

In Bam district, CL control has been integrated with that of other infectious diseases. The disease has not been reported from this county before. Occupation is mainly restricted to farming and agricultural activities. Movement of the villagers, both men and women back and forth to the city of Bam, more frequently after the earth quake, where the disease is highly endemic, for various purposes is common. Therefore, due to presence of a suitable anthropophyllic vector ([@b2-jad-7-8]), the villagers become a highly sensitive reservoir for transmission of ACL endemic to their former home grounds.

The current expansion of villages and urbanization constitute other contributory factors ([@b16-jad-7-8], [@b5-jad-7-8]). Similar risk factors have contributed to the emergence of new ACL foci in Sudan ([@b6-jad-7-8]), Morrocco ([@b9-jad-7-8], [@b18-jad-7-8]), Israel ([@b10-jad-7-8]), Pakistan ([@b11-jad-7-8]) and new ZCL foci in Iran and abroad ([@b4-jad-7-8], [@b28-jad-7-8], [@b8-jad-7-8], [@b20-jad-7-8], [@b25-jad-7-8]).

In conclusion, the presence of non-immune population along with suitable ecological conditions could induce a new emerging focus of ACL for human, beyond the original focus. Further epidemiological studies are required to identify the main vectors and strains of the *Leishmania* species involved in this focus.
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###### 

Distribution by sex and age of 5544 inhabitants examined for cutaneous leishmaniasis in southern villages of Bam, southeastern Iran, 2010

  **Age (yr)**   **Female**   **Male**   **Total**                  
  -------------- ------------ ---------- ----------- ------- ------ -------
  **≤10**        565          21.3       592         20.4    1157   20.9
  **11--20**     586          22.1       630         21.7    1216   21.9
  **21--30**     615          23.2       737         25.5    1352   24.4
  **31--40**     325          12.3       370         12.8    695    12.5
  **\>40**       556          21.1       568         19.6    1124   20.3
  **Total**      2647         100.0      2897        100.0   5544   100.0

###### 

Distribution of anthroponotic cutaneous leishmaniasis by sex and type of lesion in southern villages of Bam, southeastern Iran, 2010

  **Sex**      **No. / Percent**   **Active lesion**   **Scar**
  ------------ ------------------- ------------------- ----------
  **Female**   44/1.7              16(0.6)             28(1.1)
  **Male**     23/0.8              10(0.3)             13(0.5)
  **Total**    67/1.2              26(0.5)             41(0.7)
